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PHASE  1 INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam:  Kaercher  Creek  Dam 
County  Located:  Berks  County 
State  Located:  Pennsylvania 
St  ream:  Kaercher  Creek 

Coordinates:  Latitude  40°  33.4'  Longitude  75°  58.2' 

Date  of  Inspection:  18  July  1978 


Kaercher  Crock  Dam  is  owned  by  Rerks  County  and 
was  designed  by  the  Soil  Conservation  Service  in  1965. 

The  dam  is  located  on  Kaercher  Creek  in  Windsor  Township, 
Rerks  County,  Pennsylvania,  approximately  3/4  mile  east- 
northeast  of  Hamburg,  Pennsylvania.  The  facility  is 
considered  to  be  in  good  condition  and  well  maintained. 
The  dam  is  considered  a tHigh*"  hazard  potential  struc- 
ture consistent  with  its  potential  for  extensive  pro- 
perty damage  and  loss  of  life  along  Kaercher  Creek  and 
in  the  town  of  Hamburg,  Pennsylvania. 

The  design  data  was  comprehensive  and  included 
hydrology  and  hydraulic  calculations  together  with  struc- 
tural calculations  and  geologic  data.  Kaercher  Creek 
Dam  was  designed  to  pass  the  probable  maximum  flood 
(PMF)  without  overtopping.  Therefore,  the  spillway  is 
considered  '^Adequa  te*' . _ 

A 

A visual  inspection  of  the  dam  and  reservoir 
facilities  detected  no  symptoms  of  uncontrolled  seepage, 
instability,  deterioration  or  other  conditions  that 
would  suggest  an  impending  hazardous  condition.  The 
pond  drain  valve  was  locked  and  a key  was  unavailable. 

The  exterior  portions  of  the  valve  were  inspected  and 
observed  to  be  clean,  painted  and  well  lubricated.  A 
wet  area  was  noted  on  the  downstream  toe  left  of  the 


x 


principal  spillway  impact  basin.  This  wet  condition 
was  assessed  to  be  a topographic  low  that  collects 
rainfall  runoff  and  not  seepage  through  the  embankment. 


4* 


In  summary,  examination  of  available  records 
and  the  visual  inspection  revealed  no  evidence  or  con- 
ditions detrimental  to  the  integrity  of  Kaercher  Creek 
Dam  and  its  appurtenances.  Considering  the  good  condi- 
tion of  the  dam,  recommendations  presented  below  are 
suggested  to  insure  that  the  dam  continues  to  function 
as  designed,  and  to  insure  that  residents  downstream 
are  notified  when  impending  high  flows  are  expected 
along  the  creek.  The  following  recommendations  are 
presented . 


1.  It  is  recommended  that  the  Borough  of  Ham- 
burg obtain  a key  to  the  pond  drain  valve 
in  the  event  that  it  is  necessary  to  drain 
the  reservoir. 


2.  The  owner  and  the  operator  should  develop 
a maintenance  procedure  together  with  an 
inspection  checklist,  to  insure  that  all 
critical  items  are  inspected  and  maintained 
on  a periodic  basis.  Because  of  the  loca- 
tion downstream  of  a highly  populated  area, 
Hamburg,  Pennsylvania,  a formal  procedure 
of  observation  and  warning  during  periods 
of  high  precipitation  should  be  developed 
and  implemented. 


3.  Although  not  related  to  the  function  of  the 
dam,  the  flood  plain  and  channel,  particu- 
larly along  Kaercher  Creek  between  the  dam 
and  the  tunnel  under  Hamburg  Plow  Works  fac- 


tory, should  be  cleaned 
mize  the  possibility  of 
The  tunnel  obstructions 
damage  to  the  factory. 


of  debris  to  mini- 
clogging  the  tunnel, 
could  result  in 
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Hamburg  City  Officials  should  be  aware  of 
the  possibility  that  property  damage  and 
possible  loss  of  life  could  result  from 
high  flows  in  Kaercher  Creek. 


/t Tofvi  H.  Fre 
Maryland  R 


William  S.  Gardner,  P„E. 
Penna.  Registration  4302E 
Woodward-Clyde  Consultants 


APPROVED  BY: 


Date 


PHASE  1 INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
KAERCHER  CREEK  DAM 
NATIONAL  ID  #PA  00722 
DER  #6-462 

SECTION  1 

PROJECT  INFORMATION 


1 . 1 General . 

a.  Authority.  The  Dam  Inspection  Act,  Public 

Law  92-367,  author l zed  the  Secretary  of  the  Army,  through 
the  Corps  of  Enqineers,  to  initiate  a proqram  of  inspec- 
tion of  dams  throuqhout  the  United  States. 

b.  Purpose . The  purpose  of  the  inspection  is 
to  determine  if  the  dam  constitutes  a hazard  to  human 
life  or  property. 


1 . 2 Description  of  Project . 

a.  Dam  and  Appurtenances.  Kaercher  Creek  Dam 
is  a zoned  earth  embankment  wTth  a 10  foot  wide  transi- 
tion zone.  See  Plate  10.  The  dam  has  a maximum  height 
of  56  feet;  a crest  width  of  16*  feet;  a lenqth  of  680 
feet;  and  a cutoff  trench  excavated  into  rock  just  up- 
stream of  the  center-line.  The  157,000  cubic  yard  embank- 
ment impounds  a 484  acre-feet  reservoir  forming  a 1.39 
square  mile  drainage  basin.  The  dam  has  a downstream 
drainage  blanket  with  two  collector  pipes  which  discharge 
on  either  side  of  the  principal  spillway.  The  upstream 
slope  is  1.92:1 (H;V)  with  a bench  at  elevation  446.8. 

The  upstream  slope  is  protected  with  riprap  over  a 12- 
inch  filter  bed  between  elevations  446.8  and  450.8.  The 
downstream  slope  is  Crownvetch  covered  and  inclined  at 
a slope  of  2.43:1(K:V). 

The  intake  riser,  located  upstream  of  the 
centerline,  has  an  intake  weir  with  a crest  elevation  of 
447.8.  An  18-inch  diameter  pond  drain  pipe  extends  from 
the  reservoir  to  the  base  of  the  intake  riser.  The  pond 
drain  and  the  principal  spillway  water  discharges  throuqh 
a common  24-inch  diameter  pipe  into  an  impact  basin.  The 


water  t lows  over  an  18-foot  long  riprap  channel  and 
through  an  abandoned  railroad  culvert  into  the  natural 
stream  channel.  The  invert  elevations  of  the  riser  weir 
and  pond  drain  are  447.8  and  403.7,  respectively.  The 
invert  elevation  of  the  impact  basin  is  402.9. 

The  emergency  spillway,  located  in  the  right 
abutment,  was  excavated  into  decomposed  rock.  It  has  a 
100  foot  wide  grass-lined  channel  with  a eontiol  section 
at  elevation  542.8.  The  downstream  section  slopes  at  3 
percent  into  the  valley  below  the  dam.  A dike  was  con- 
structed between  the  right  abutment  of  the  dam  and  the 
left  abutment  of  the  emergency  spillway  to  protect  the 
embankment.  A plan  of  the  dam  and  appurtenances  is 
located  on  Plates  2 and  3 in  Appendix  E. 

b.  Location.  Kaercher  Creek  Dam  is  located 
across  Kaercher  Creek  in  Windsor  Township,  Berks  County, 
Pennsylvania.  The  site  is  located  approximately  3/4  of 
a mile  east-northeast  of  Hamburg,  Pennsylvania  with  the 
reservoir  approx ima t el y parallel  to  Route  22.  The  dam 
site  and  reservoir  are  shown  on  USGS  Quadrangle  entitled 
"Hamburg,  Pennsylvania"  at  coordinates  N40°  33.4* , F75° 
58.2'.  A regional  location  plan  of  Kaercher  Creek  Dam 
is  enclosed  as  Plate  1 Appendix  F. 

c.  Size  Classification.  The  dam  is  classified 
as  an  "Intermediate"  dam  consistent  with  its  56  foot 
height . 

d.  Hazard  Cl  ass i f i ca t i on . This  dam  has  a "High" 
hazard  classi  f icat  ion  because  of  the  potential  fox'  exten- 
sive property  damage  and  loss  of  life  downstream  in  the 
town  of  Hamburg,  Pennsylvania. 

e.  Ownership.  The  dam  is  mutiply  owned  by  Berks 
County,  Windsor  Township  and  the  Borough  of  Hamburg. 
Copies  of  the  report  should  be  sent  to  the  County  Recre- 
ation Department,  Court  House,  Reading,  Pennsylvania; 
Windsor  Township  Supervisors,  RD  Hamburg,  Windsor  Town- 
ship, Pennsylvania,  19526;  and  Borough  of  Hamburg,  31 
North  Third  Street,  Hambrug,  Pennsylvania,  19526. 

f.  Purpose  of  Dam.  The  reservoir  is  used  for 
recreation  and  flood  control. 

g.  Design  and  Construction  History.  The  dam  was 
designed  in  19b5  by  the  Soil  Consei  \mt ion  Service.  Con- 
struction inspection  was  performed  by  Soil  Conservation 
Service  personnel.  A "Sedimentation  and  Erosion  Cont rol 
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Report"  was  prepared  by  McCloud,  Scatchard,  Derek  and 
Edson  of  Lititz,  Pennsylvania  on  July  14,  1976, 

The  application  Report  was  submitted  on 
March  3,  1969  and  the  Permit  was  issued  by  the  State  of 
Pennsylvania  on  March  6,  1969.  "The  Report  Upon  the 
Application"  was  issued  on  23  April  1969.  Cutoff  trench 
excavation  into  decomposed  rock  was  completed  on  April 
22,  1971  and  approved  for  backfill.  By  July  29,  1971 
the  embankment  was  approximately  50  percent  complete 
and  was  within  15  feet  of  the  crest  by  September  22, 
1971.  The  dam  was  officially  completed  on  November 
8,  1971  and  the  final  State  inspection  was  performed 
on  November  22,  1971. 

Construction  records  submitted  by  the  Soil 
Conservation  Service  reported  that  all  density  tests 
were  greater  than  the  specified  90  percent  of  the  Stan- 
dard Proctor  density  ( ASTM  D-698) . Most  of  the  test 
results  were  greater  than  95  percent  of  the  Standard 
Proctor  density. 

h.  Normal  Operating  Procedures.  Under  normal 
conditions,  there  is  no  dam  tender  required  as  both 
principal  and  emergency  spillways  are  ungated.  Water 
is  maintained  at  the  normal  pool  elevation  by  the  intake 
riser  weir  at  elevation  447.8.  It  was  reported  by 
County  representatives  that  the  pond  drain  is  exercised 
at  least  once  per  year  to  flush  out  pond  sediment.  The 
valve  is  lubricated  and  cleaned  once  per  year. 

The  emergency  spillway  has  a crest  elevation 
of  452.8.  To  date,  the  emergency  spillway  has  not  dis- 
charged flood  water.  Typical  cross  sections  of  the 
principal  spillway  and  emergency  spillway  are  enclosed 
in  Appendix  E as  plates  3 and  6. 

1 . 3 Pertinent  Data 

a.  Drainage  Area  (sq.  miles)  1.39 

b.  Discharge  at  Dam  Site  (cfs) 

Max.  Known  Flood  at  Site 
(June  22,  1972)  87 

At  Emerg.  Spillway  Crest  88 


(est . ) 


At  Design  High  Water 
At  Top  of  Dam 


2670 

6700 


c.  Elevation  (feet  above  MSL) 
Top  of  Dam 
Design  High  Water 
Emerg.  Spillway  Crest 
Max.  Pool  of  Record 
Principal  Spillway 
Weir  Crest  (Normal  Pool) 
Pond  Drain 
Outlet  Invert 


461.2 
457.9 

452. 8 

450.2  (est) 

447.8 
403.7 
402.0 


d.  Reservoir  (miles) 

Length  at  Normal  Pool  0.6 

Fetch  at  Normal  Pool  0.6 


e.  Storage  (acre-feet) 

Sediment  Pool  23 

Normal  Pool  484 

To  Emergency  Spillway  Crest  665 

To  Top  of  Dam  1089 

f.  Reservoir  Surface  (acres) 

Sediment  Pool  4.0 

Normal  Pool  31.8 

Flood  Water  (Elev.  457.9)  52.0 


g.  Dam  Data 
Type 
Vo  1 ume 
Length 

Maximum  Height 
Top  Width 

Side  Slope  - Upstream 

- Downstream 

Cutoff 

Grout  Curtain 


zoned  earth  fill 
157,000  cubic  yards 
680 

56  feet 
18  feet 
2 . 92H  : IV 
2. 43H: IV 

Trench  into  decomposed 
rock 
None 


h.  Principal  Spillway 
Type 


3 feet  x 3 feet  x 45 
feet  concrete  riser 
discharging  into  a 
24-inch  concrete  pipe 
and  impact  basin. 
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Elevations 

Weir 

Pond  Drain  (119  feet  of 
18-inch  pipe) 

Impact  Basin  End  Still 
Downstream  Channel 


Emergency  Spillway 
Type 


Size 

Side  Slopes 
Downstream  Channel 


447.8 

403.7 

402.0 

18  feet  of  riprapped 
channel  discharging 
through  a railroad 
embankment  tunnel.  In 
Hamburg,  the  stream 
passes  under  fac- 
tories through 
tunnels . 


trapezoid;'  channel  cut 
through  decomposed 
rock;  grass  lined. 

100  feet  wide 
3H:1V 

Channel  passes  around 
end  of  railroad  em- 
bankment and  through 
a dense  stand  of  con- 
ifers before  entering 
the  natural  streambed. 


SECTION  2 
ENGINEERING  DATA 


2 . 1 Design 

а.  Data  Available.  A summary  of  engineering  data 
is  presented  in  the  checklist  attached  as  Appendix  A. 
Principal  documents  containing  pertinent  data  used  for 
this  report  are  listed  below. 

1.  "Report  Upon  the  Application  of  the  Borough 

of  Hamburg"  by  the  State  of  Pennsylvania,  dated 
April  23,  1969,  prepared  by  Joseph  J.  Ellam, 
Hydraulic  Engineer. 

2.  "Sedimentation  and  Erosion  Control  Report  and 
Plan  for  Kaercher  Creek  Watershed",  Dam  #PA- 
478,  prepared  by  McCould,  Scatchard,  Derek  and 
Edson,  of  Lititz,  Pennsylvania,  dated  July  14, 
1976. 

3.  As-built  drawings  prepared  by  the  Soil  Conser- 
vation Service,  dated  December,  1965,  18  sheets. 

4.  "Design  Report",  Dam  #PA-476  prepared  by  the 
Soil  Conservation  Service,  dated  1965. 

5.  Kaercher  Creek  Watershed  Design  Calculations, 
prepared  by  the  Soil  Conservation  Service,  Dam 
IPA-478 , dated  1965. 

б.  "SCS  Status  of  Construction  Work  Reports",  pre- 
pared in  1970  and  1971  by  Frederick  H.  Schuetz, 
Project  Engineer,  Soil  Conservation  Service. 

7.  "Inspection  Reports",  prepared  by  Mr.  Joseph 
J.  Ellam,  Hydraulic  Engineer,  for  the  Pennsyl- 
vania Department  of  Environmental  Resources. 

8.  "Inspection  Reports",  prepared  by  Mr.  Walter 
Leidig,  Hydraulic  Engineer  for  the  Pennsylvania 
Department  of  Environmental  Resources. 


9.  Miscellaneous  memos,  correspondence  and  other 
pertinent  data  included  in  the  State  files. 

b.  Design  Features.  A complete  description  of 
the  design  features  of  this  project  is  discussed  in  Sec 
tion  1.2,  "Description  of  Project". 

2 . 2 Construct i on 

A description  of  the  available  construction 
history  as  determined  from  DKR  files;  discussions  with 
Borough  of  Hamburg  and  Rerks  County  representatives  is 
described  in  Section  1.2. 

2 . 3 Operational  Data 

There  are  no  operational  records  maintained. 
There  are  no  minimum  flow  requirements  for  the  downstre 
channel.  There  are  no  water  level  measurements  or  rain 
fall  records  maintained  within  this  watershed. 

2 . 4 Eva 1 uat ion 

a.  Avai 1 abi 1 i ty . All  engineering  data  produced 
in  this  report  and  studied  for  this  investigation  was 
provided  by  either  the  Department  of  Environmental  Re- 
sources or  the  Soil  Conservation  Service.  Verbal  infor 
mation  was  received  from  the  Borough  of  Hamburg  and 
Berks  County  representatives. 

b.  Adequacy . The  data  included  in  the  State  fil 
together  with  supplemental  data  received  from  the  Soil 
Conservation  Service  and  verbal  information  received 
from  the  Borough  of  Hamburg  and  Berks  County  represent  a 
tives  is  considered  adequate  to  evaluate  the  dam  and 
appurtenant  st  rue tu res . 

c.  Va 1 id i ty . There  is  no  reason  to  question  the 
validity  of  the  data. 
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SECTION  3 
VISUAL  INSPECTION 


i 


3 . 1 Findings 

a.  General . The  observations  and  comments  of 
the  field  inspection  team  are  contained  in  the  check- 
list contained  herein  as  Appendix  B and  are  summarized 
and  evaluated  as  follows.  In  general,  the  dam  and  its 
appurtenant  facilities  are  in  good  condition  and  rea- 
sonably well  maintained.  It  is  noted  that  the  Borough 

of  Hamburg,  who  was  indicated  as  the  Owner  on  the  "Report 
of  the  Application",  does  not  have  a key  to  open  and 
operate  the  pond  drain  valve.  Therefore,  the  valve 
could  not  be  exercised.  County  representatives  now  main- 
tain and  operate  the  facilities. 

b.  Dam.  During  the  visual  inspection  there 
were  no  indications  or  evidence  observed  of  distortions 
in  alignment  or  grade  that  would  be  indicative  of  move- 
ment of  the  embankment  or  the  foundation.  A careful 
inspection  of  the  downstream  slope  and  adjacent  down- 
stream areas  disclosed  no  seepage  flows.  However,  as 
shown  on  sheet  5a  of  Appendix  B,  a topographic  low  was 
noted  to  the  left  of  the  principal  spillway  impact  basin. 
There  were  no  signs  of  vegetation  changes  in  this  area 

to  indicate  that  the  moisture  noted  during  the  inspec- 
tion was  of  a permanent  nature.  Although  the  as-built 
drawings  indicate  a crest  width  of  18  feet,  field  mea- 
surements of  the  width  ranged  from  15-1/2  to  18  feet 
with  an  overall  average  of  16±  feet. 

Upstream  there  were  no  signs  of  riprap  dis- 
tortion, movement,  or  deterioration.  The  quality  of  the 
riprap  was  good. 

c.  Appurtenant  Structures.  At  the  time  of  the 
inspection  water  was  at  the  crest  of  the  primary  spill- 
way. The  accessible  portions  of  the  intake  tower  were 
thoroughly  inspected  and  observed  to  be  in  good  condi- 
tion with  no  signs  of  distress,  concrete  spalling  or 
other  indications  of  poor  construction  or  movement  of 
the  riser.  The  pond  drain  sluice  gate  could  not  be 
exercised  because  a key  was  not  available.  The  impact 
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basin  was  thoroughly  inspected  and  found  to  be  in  good 
condition.  Similarly,  the  discharge  channel  between 
the  impact  basin  and  the  abandoned  railroad  tunnel  was 
also  found  to  be  quite  stable  and  in  good  condition. 
Photographs  No.  3 and  4 show  these  areas. 

The  grass  channel  of  the  emergency  spill- 
way side  slopes  were  inspected  and  observed  to  be  in 
good  condition.  There  were  no  signs  of  significant 
deterioration,  erosion  or  movement.  The  grass  was 
lush,  well  maintained  and  in  very  good  condition. 

As  shown  in  Photograph  5,  an  abandoned 
railroad  tunnel  is  located  18  feet  downstream  of  the 
impact  basin.  This  tunnel  can  pass  the  maximum  flow 
that  could  be  discharged  through  the  principal  spill- 
way without  impounding  water.  The  tunnel  is  stable 
without  excessive  deterioration  or  signs  of  instability. 

In  the  event  of  dam  failure,  it  is  believed  that  the 
railroad  fill  and  tunnel  would  afford  some  detention 
and  attenuation  of  the  flood  wave. 

d.  Reservoir . Reconnaissance  of  the  reservoir 
disclosed  no  evidence  of  siltation,  slope  instability 
or  other  features  that  would  significantly  affect  flood 
storage  capacity  of  the  reservoir.  The  drainage  basin 
surrounding  the  reservoir  was  inspected  and  assessed 

to  be  quite  stable  and  well  vegetated  or  recently  seeded. 
Residential  areas  are  beginning  to  develop  near  the  down- 
stream portions  of  the  basin.  It  is  expected  that  future 
development  of  the  basin  will  continue  for  the  life  of 
the  reservoir. 

e.  Downstream  Channel.  Immediately  below  the 
railroad  embankment  the  channel  flows  through  a marshy, 
narrow  flood  plain  bounded  on  each  side  with  timber  and 
dense  underbrush.  Approximately  one-half  mile  down- 
stream from  the  dam  there  are  three  houses  adjacent  to 
the  stream.  The  stream  passes  under  a bridge  0.3  miles 
downstream.  This  location  is  shown  on  Photograph  No.  10. 
Before  Kaercher  Creek  flows  under  Hamburg  Plow  Works  fac- 
tory, the  channel  narrows.  The  flood  plain  is  covered  with 
debris  and  factory  equipment.  At  Hamburg  Plow  Works, 

the  creek  flows  underneath  the  factory  and  under  the 
city  for  approximately  one  block.  Thereafter,  the  flow 
passes  through  another  channel  between  houses  and 


9 


businesses  and  discharges  into  the  Schuylkill  River  via 
the  old  canal.  The  channel  slope  between  the  dam  and 
the  Schuylkill  River  is  approximately  one  percent. 

In  the  event  of  the  probable  maximum  flood 
(PMF)  or  even  lesser  floods,  damage  and  possible  loss 
of  life  at  the  Hamburg  Plow  Works  factory  and  in  the 
city  of  Hamburg  is  expected. 


3. 2 Evaluation. 

The  inspection  of  the  dam  disclosed  no 
evidence  of  apparent  past  or  present  movement  that 
indicates  existing  instability  of  the  dam,  emergency 
or  principal  spillways.  Since  a key  was  not  available 
to  unlock  the  pond  drain  gate,  the  gate  could  not  be 
exercised  and  could  not  be  confirmed  that  it  was  operable 
However,  the  gate  system  was  cleaned,  greased  and  in 
apparently  good  condition. 

There  was  no  debris  noted  in  the  reservoir 
or  near  the  principal  and  emergency  spillways.  Down- 
stream, significant  debris  and  factory  storage  areas 
were  noted  on  the  flood  plain.  It  is  judged  that,  in 
the  event  of  high  flows  along  Kaercher  Creek,  debris 
would  most  likely  be  floated  down  the  channel  and 
would  probably  clog  either  the  entrance  to  the  tunnel 
or  at  the  bend  in  the  tunnel  under  the  Hamburg  Plow 
Works  factory.  This  would  store  water  eventually 
causing  damage  to  the  factory  and  to  the  homes  in 
Hamburg.  Additional  evaluations  of  the  flooding 
potential  in  Hambrug  should  be  performed. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1 Procedures 

Operational  procedures  are  discussed  in 
detail  in  Section  1.2.  As  stated  in  Section  1.2,  the 
operation  of  this  dam  does  not  require  a dam  tender. 

Under  normal  conditions,  flow  discharges  over  the 
weir  of  the  principal  spillway  and  excess  water  is 
stored  up  to  elevation  452.8.  Thereafter,  water  is 
discharged  over  the  emergency  spillway.  In  the  event 
that  it  is  necessary  to  drain  the  reservoir,  this  can 
be  done  by  opening  the  sluice  gate.  The  valve  is 
located  at  the  top  of  the  principal  spillway  riser. 

There  are  no  written  procedures  describing  how  and 
when  to  operate  this  valve. 

4 . 2 Maintenance  of  the  Dam 

The  dam  is  maintained  by  Berks  County. 

County  personnel  periodically  check  the  structures, 
mow  the  grass  and  perform  repairs,  as  necessary. 

4 . 3 Maintenance  of  Operating  Facilities 

The  sluice  gate  valve  is  exercised  at  least 
once  per  year;  cleaned  and  painted  and  the  gears 
lubricated.  This  is  the  only  mechanically  operated  item. 

4 . 4 Warning  Systems  in  Effect 

The  representative  for  the  Borough  reported 
that  there  are  no  formal  warning  systems  or  procedures 
established  to  be  followed  during  periods  of  heavy  rain- 
fall. If  hazardous  conditions  develop,  or  if  high  flow 
conditions  are  anticipated,  the  local  civil  Defense 
authority  would  be  notified  by  either  Berks  County 
representatives  or  the  Borough  of  Hamburg. 

4.5  Evaluation 
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It  is  judged  that  the  current  operating  pro- 
cedure which  does  not  require  a dam  tender  is  a realistic 
means  of  operating  the  relatively  simple  control  facilities 
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of  Kaercher  Creek  Dam.  It  is  recommended  that  a key 
for  the  pond  drain  be  retained  at  the  Borough  offices 
in  the  event  that  it  is  necessary  to  drain  the  reservoir. 

Since  there  are  no  formal  warning  procedures, 
it  is  recommended  that  a procedure  be  developed  so  down- 
stream residents,  including  the  industrial  areas,  be 
amply  warned  of  possible  high  flows  or  potentially  haz- 
ardous conditions.  Operational  procedures  should  also 
be  formalized  and  documented  together  with  a maintenance 
procedure  and  inspection  checklist. 


SECTION  5 

HYDROLOGY /HYDRAULICS 


5 • 1 Evaluation  of  Features 

a.  Design  Data.  A complete  Design  Report  pre- 
pared by  the  Soil  Conservation  Service  was  available 
and  reviewed.  Also  contained  in  the  files  was  a copy 

of  the  SCS  calculations. 

The  watershed  is  long,  narrow  and  fairly 
small,  1.39  square  miles,  with  elevations  ranging  from 
a high  of  800  to  a low  of  448  at  normal  pool  elevation. 
The  hydrological  design  considered  the  watershed  to  be 
79  percent  open/farmland;  18  percent  woods  and  3 per- 
cent urban.  These  percentages  are  approximately  the 
same  according  to  current  USGS  maps  and  the  visual 
inspection  of  the  drainage  basin.  The  3 percent  urban- 
ization value  is  iudged  low  for  future  conditions  be- 
cause the  basin  is  expected  to  experience  rapid  growth 
in  the  future. 

In  accordance  with  the  criteria  established 
by  the  Federal  (OCE)  guidelines,  the  recommended  spill- 
way desiqn  flood  for  this  "Intermediate"  size  dam  and 
"High"  hazard  potential  classification  is  the  probable 
maximum  flood  (PMF) . The  Soil  Conservation  Service 
classified  this  dam  as  a "C"  structure  which  is  equiva- 
lent to  a Corps  of  Engineers  structure  requiring  the 
dam  to  pass  the  PMF. 

b.  Experience  Data.  There  are  no  records  ot 
reservoir  water  levels  or  rainfall  records.  Kaercher 
Creek  Dam  is  located  in  an  area  that  experienced  heavy 
rainfalls  from  Tropical  Storm  Agnes,  dune,  1^72.  This 
structure  was  inspected  on  June  27,  1972  by  Mr.  C.  R. 
Kirk,  SCS  District  Conservationist . The  maximum  pool 
elevation  of  450.2  was  estimated  from  high  water  marks. 
This  corresponds  to  a discharge  of  87  cfs  through  the 
principal  spillway.  It  is  not  known  whether  or  not 
the  reservoir  was  at  the  normal  pool  elevation  prior 

to  the  storm. 

c.  Visual  Observations.  On  the  date  ot  the 
inspection,  no  conditions  were  observed  that  would 
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indicate  that  the  outlet  capacity  would  be  reduced  durum 
a flood  occurrence.  Observations  regarding  the  condition 
of  the  downstream  channel,  spillways,  and  reservoir  are 
located  in  Appendix  I'. 

d.  Overtopping  Potential.  The  dam  was  designed 
to  pass  the  PMF  without  overtopping . The  PMF  inflow 
hydroaraphs  and  flood  routina  are  presented  in 
Appendix  i'.  These  calculations  were  reviewed  and  are 
indued  adequate.  In  summary,  the  peak  inflow  was  com- 
puted as  8800  cfs  resultinq  from  a six-hour  storm  with 
21*  inches  of  rainfall.  This  was  computed  to  produce  a 
runoff  of  24.8  inches.  This  storm  was  routed  throuqh 
the  reservoir  to  produce  a peak  discharqc  of  6700  cts 

at  a maximum  water  elevation  of  461.2,  to  top  of  the 
dam . 

e.  Sp i 1 Iway  Adequacy . The  spillway  systems  for 
this  dam  are  considered  to  be  "Adequate"  as  the  dam  has 
been  desianed  to  pass  the  PMF  without  overtoppina.  The 
tailwater  is  estimated  to  be  50  feet  or  more  below  the 
top  of  the  dam  during  the  PMF. 

t.  I'ownst  ream  Conditions.  Immediately  down- 
st  ream  of  the  impact  basin,  water  is  discharged  over  an 
18  foot  Iona  riprap  channel  and  passes  throuah  an 
abandoned  railroad  embankment  tunnel.  The  tunnel  has 
7 feet  vertical  walls  with  a circular  root  havinu  a 
radius  of  7.5  feet.  The  tunnel  is  constructed  o'  stone 
and  mortar  and  is  assessed  to  be  stable  and  capable  of 
passina  all  I h'ws  discharaed  from  the  principal  spillway. 
In  the  event  of  failure,  fhis  tunnel  and  embankment  would 
retard  flow  and  attenuate  t he  flood  wave. 

The  emeruency  spillway  discharqes  water 
around  the  end  of  this  embankment  before  enter ina  the 
natural  streambed  below.  Approximately  0.6  miles  down- 
stream of  the  dam,  Kaercher  Creek  enters  Hamburu  and 
passes  under  a tunnel  below  the  Hamburg  Plow  Works  fac- 
tory. At  this  point  the  stream  enters  the  tunnel  which 
is  8 feet  hiah,  12  feet  wide  and  has  an  "S"  curve  in  it. 


A rouah  estimate  has  only  been  made  of  the 
tunnel  capacity  under  the  factory.  The  capacity  is 
estimated  to  be  1100  cfs  or  less.  In  any  event,  it  is 
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judged  that  debris  along  the  channel  and  the  equipment 
stored  in  the  flood  plain  area  above  this  tunnel  would 
float  downstream  and  possibly  block  the  entrance  to  the 
tunnel  or  form  a blockage  at  the  bend  in  the  tunnel. 

At  the  time  of  the  inspection,  debris  was  collecting 
at  the  bend,  including  a long  tree  limb  and  a ladder. 

It  is  assessed  that  extreme  damage  would  occur  as  a 
result  of  blocking  this  tunnel.  In  the  event  that 
Kaercher  Creek  Dam  failed,  water  would  back  up  behind 
the  factory  and  would  probably  collapse  the  tunnel  and 
produce  excessive  property  damage.  In  summary,  damage, 
including  loss  of  life,  would  be  significantly  greater 
if  the  dam  failed  during  the  passing  of  the  PMF,  than 
damage  resulting  from  large  flows  if  the  dam  did  not 
fail  during  the  PMF.  Thus,  the  dam  is  classified  as  a 
"High"  hazard  potential  structure. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observat i ons . The  visual  observations 
did  not  indicate  any  existing’  "embankment  stability  pro- 
blems. The  upstream  riprap  was  stable  and  in  good  condi- 
tion. The  quality  of  the  rock  was  accessed  to  be  quite 
good.  The  downstream  slope  was  densely  vegetated  with 
Orownvetch  and  is  thick,  evenly  distributed  and 

well  maintained.  There  were  no  exterior  signs  indicating 
that  internal  drainage  systems  were  operating  improperly. 
Water  emanating  from  blanket  drain  pipes  on  either  side 
of  the  impact  basin  was  clear. 

A careful  inspection  of  the  marshy  area 
located  to  the  right  of  the  impact  basin  revealed  that 
the  zone  was  a topographic  low  which  temporarily  retains 
rainfall  runoff.  There  was  no  evidence  to  indicate  that 
this  area  was  a source  of  uncontrolled  seepage. 

The  exposed  portions  of  the  intake  riser 
were  inspected  and  judqed  to  be  in  good  condition.  The 
emergency  spillway  was  assessed  to  be  in  good  condition. 
The  channel  and  side  slopes  are  well  vegetated  and  main- 
tained. The  downstream  channels  of  both  the  principal 
and  emergency  spillways  were  inspected  and  observed  to 
be  stable. 

b.  Design  and  Construction  Data.  Available 
design  documentation  included  preliminary  and  final 
design  reports  together  with  the  results  of  the  soil 
and  foundation  investigation  performed  by  the  Soil  Con- 
servation Service.  Also  contained  in  the  DER  file  was 
a complete  set  of  as-built  plans.  All  of  this  data  was 
reviewed.  Input  parameters  for  slope  stability  were  also 
included  in  the  files  and  assessed.  It  was  judged  that 
these  numbers  and  the  methods  of  computations  are  reason- 
able and  adequate.  The  design  calculations  and  design 
recommendations  were  compared  to  the  as-built  drawings 
and  no  significant  deviations  were  noted  between  the 
design  recommendations  and  the  as-constructed  features 

of  the  embankment  and  appurtenant  facilities. 
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c.  Operating  Records.  There  are  no  operational 
records  for  tnis  structure. 

d.  Post-Construction  Changes.  There  are  no 
reports  nor  Ts  there  any  evidence  that  modifications 
were  made  to  this  dam. 

e.  Seismic  Stability.  This  dam  is  located  in 
Seismic  Zone  I , normally  it  can  be  considered  that  if  a 
dam  in  this  zone  is  stable  under  static  loading  condi- 
tions, it  can  be  assumed  safe  for  any  expected  earth- 
quake conditions.  Since  the  static  stability  analyses 
indicates  that  the  dam  is  stable  under  static  loading 
conditions,  by  definition  of  the  Corps  of  Engineers 
criteria,  the  seismic  stability  of  the  dam  is  also 
adequate . 
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SECTION  7 

ASSESSMENT/ REMEDIAL  MEASURES 


7 . 1 Dam  Assessments 

a.  Evaluation.  The  visual  inspection  and  review 
of  the  design  and  as-built  documentation  indicates  that 
the  dam,  foundation  and  appurtenant  structures  of  Kaercher 
Creek  Dam  are  in  good  condition.  The  hydrologic  and 
hydraulic  computations  presented  in  the  design  documents 
and  shown  in  Appendix  C,  indicate  that  the  dam  will  pass 
the  PMF  without  overtopping.  Therefore,  the  spillway 
systems  of  the  structure  are  considered  to  be  "Adequate". 
It  is  noted  that,  although  the  structure  has  been  designed 
to  pass  the  PMF,  significant  property  damage  would  be 
likely  downstream  with  flows  on  the  order  of  one  half 

the  PMF. 

b.  Adequacy  of  Information.  The  design  informa- 
tion available  for  this  inspection  was  adequate  and  com- 
prehensive. The  summary  of  construction  data  prepared 

by  Soil  Conservation  Service  inspectors  confirmed  that 
the  dam  and  appurtenant  structures  were  constructed  in 
accordance  with  the  speci f ications . 

c.  Urgency . It  is  recommended  that  the  sugges- 
tions presented  in  Section  7.2  be  implemented  as  soon 

as  practical. 

7 . 2 Remedial  Measures 

a.  Faci 1 ities . It  is  recommended  that  the 

Borough  of  Hamburg  obtain  a key  to  the  pond  drain  valve 
in  the  event  that  it  is  necessary  to  drain  the  reservoir. 
Although  not  related  with  the  function  of  the  dam,  down- 
stream conditions,  particularly  along  the  channel  between 
the  dam  and  the  tunnel  at  the  Hamburg  Plow  Works  should 
be  cleaned  of  debris  to  minimize  the  possibility  of 
clogging  this  tunnel  during  periods  of  high  flow.  Ham- 
burg City  Officials  should  also  be  aware  of  the  possi- 
bility of  extreme  property  damage  and  possible  loss  of 
life  during  the  passage  of  high  flows  along  Kaercher 
Creek . 


IS 


b.  Operation  and  Maintenance  Procedures.  The 
Owner  should  develop  a maintenance  procedure  together 
with  an  inspection  checklist  to  insure  that  all  cri- 
tical items  are  inspected  and  maintained  on  a periodic 
basis. 

Because  of  the  location  of  the  dam  upstream 
of  a highly  populated  area,  a formal  procedure  of  obser- 
vation and  warning  during  periods  of  high  precipitation 
should  be  developed  and  implemented.  This  procedure 
should  include  a method  of  warning  or  possibly  evacuating 
downstream  homes  and  industries. 
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RAINFALL/RESERVOIR  RECORDS  None  available. 
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Two  12"  CMP  drains  (one  on  each  side  of  the  outlet  wall)  were  observed, 
flowing  with  one  inch  of  water.  All  seepage  was  clear. 
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GATES  AND  OPERATION  None 

EQUIPMENT 


DOWNSTREAM  CHANNE 


Sheet  1 of  7 


KAERCHER  CREEK 
CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  Predominantly  open  farm  land , less  than  10% 

it68'Cd&yvt'i-ci2’ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  447.8  (484  Acre-Feet) ’ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  461.2  (1089  Acre  feet) 

ELEVATION  MAXIMUM  DESIGN  POOL:  457.84 

ELEVATION  TOP  DAM:  461.2 

EMERGENCY  SPILLWAY: 


a. 

Elevation  452.8 

b. 

Type  Trapezoidal  channel  cut  throuah  rock. 

c. 

Width  100  feet. 

d. 

Length  Approximately  470  feet. 

e. 

Location  Spillover  Right  abutment. 

f. 

Number  and  Type  of  Gates  Rone 

PRINCIPAL  SPILLWAY: 

a. 

Type  Drop  inlet  riser , conduit  and  impact  basin. 

b. 

Location  Approximately  180  feet  from  left  abutment. 

c. 

Entrance  inverts  447.8 

d. 

Exit  inverts  402.0 

e. 

Emergency  draindown  facilities  18  inch  pond  drain  at  403.7 

HYDROMETEOROLOGICAL  GAGES: 


a.  Type  None 

b.  Location  

c.  Records  

MAXIMUM  NON-DAMAGING  DISCHARGE:  1300  ofs. 
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DAM  SAFETY  ANALYSIS 

hydrologic/hydraulic  DATA 


Date:  7/S9/7A 

By;  rtfifl 

Sheet:  of 


DAM  K aer  c.loer  Cree.k. 

Nat.  ID 

No.  PA  Co  7 2 z 

DER  No.  U-'H.Z 

ITEM/UNITS 

Permit/Design 

Files 

(A) 

Calc,  from 
Files/Other 
(B) 

Calc,  from 
Observati ons 
(C) 

1. 

Min.  Crest  Elev. , ft. 

. ¥t.l-  2 

2. 

Freeboard,  ft. 

O 

3. 

Spillway^  Crest  Elev,  ft. 

-W7.a 

3a 

. Secondary 1 - ) Crest  Elev,  ft. 

4. 

Max.  Pool  Elev.,  ft. 

5. 

Max.  Outflow'"'1,  cfs 

(.  700 

6. 

Drainage  Area,  mi2 

_ LJ9 

7. 

Max.  Inflow*  ' , cfs 

8 eoo 

8. 

Reservoir  Surf.  Area,  Acre 

JJ.  B 

9. 

Flood  Storage''',  Acre-Feet 

10. 

Inflow  Volume,  ft3 

- 

Reference  all  figures  by  number  or  calculation  on  attached  sheets: 
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SITE  GEOLOGY 
KAERCHER  CREEK  DAM 


The  Kaercher  Creek  Dam  is  located  in  the  Great  Valley 
Section  of  the  Valley  and  Ridge  Physiographic  Province. 

The  bedrock  at  the  site  consists  of  the  shales  and  sand- 
stones of  the  Martinsburg  Formation  of  Upper  Ordovician 
age  (see  Plate  F-l).  At  the  site  area,  the  Martinsburg 
Formation  is  bounded  to  the  north-northwest  by  the  sand- 
stones and  conglomerates  of  the  Clinton  and  Tuscarora  For- 
mations. Bedding  in  the  Martinsburg  Formation  is  strongly 
deformed,  forming  a series  of  tight,  asymmetrical  folds 
Trending  approximately  N70°E  through  the  site  area.  Two 
prominent  sets  of  joints  have  been  observed  in  the  Martins- 
burg Formation.  The  dominent  set  strikes  N70°E  and  dips 
60°  to  70°  SE,  and  is  generally  parallel  to  bedding.  The 
weaker  set  strikes  N10°W  and  dips  nearly  vertical,  gen- 
erally normal  to  bedding.  Joint  spacing  tends  to  be 
variable,  ranging  from  a few  inches  to  several  feet.  No 
significant  faulting  has  been  observed  in  the  area. 

Downstream  seepage  should  not  be  a major  problem  unless 
the  major  N70°E  joint  set  is  well  developed,  and  is  a zone 
of  groundwater  transport. 
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